The masses of the ground state and excited heavy tetraquarks with hidden charm and bottom are calculated within the relativistic diquark-antidiquark picture. The dynamics of the light quark in a heavy-light diquark is treated completely relativistically. The diquark structure is taken into account by calculating the diquark-gluon form factor. New experimental data on charmonium- Recently the significant experimental progress has been achieved in heavy hadron spectroscopy. Several new charmonium-like states, such as X (3872) (4430), etc., were observed [1] which cannot be simply accommodated in the quarkantiquark (qq) picture. These states can be considered as indications of the possible existence of exotic multiquark states [2, 3] . Here we briefly review our recent results for the masses of heavy tetraquarks in the framework of the relativistic quark model based on the quasipotential approach in quantum chromodynamics. We use the diquark-antidiquark approximation to reduce a complicated relativistic four-body problem to the subsequent more simple two-body problems. The first step consists in the calculation of the masses, wave functions and form factors of the diquarks, composed from light and heavy quarks. At the final step, a heavy tetraquark is considered to be a bound diquark-antidiquark system. It is important to emphasize that we do not consider a diquark as a point particle but explicitly take into account its structure by calculating the form factor of the diquark-gluon interaction in terms of the diquark wave functions.
At the first step, we calculate the masses and form factors of the light and heavy diquarks. As it is well known, the light quarks are highly relativistic, which makes the v/c expansion inapplicable and thus, a completely relativistic treatment of the light quark dynamics is required. To achieve this goal we closely follow our consideration of the mass spectra of light mesons and adopt the same procedure to make the relativistic potential local by replacing ǫ 1,2 (p) = m (1) with the complete relativistic potential, which depends on the diquark mass in a complicated highly nonlinear way [5] , we get the diquark masses and wave functions. In order to determine the diquark interaction with the gluon field, which takes into account the diquark structure, we calculate the corresponding matrix element of the quark current between diquark states. Such calculation leads to the emergence of the form factor F (r) entering the vertex of the diquark-gluon interaction [5] . This form factor is expressed through the overlap integral of the diquark wave functions. Our estimates show that it can be approximated with a high accuracy by the expression
The values of the masses and parameters ξ and ζ for heavy-light scalar diquark [Q, q] and axial vector diquark {Q, q} ground states are given in Table I • Two states with J P C = 0 ++ :
• Three states with J = 1: 
• One state with J P C = 2 ++ :
The orbitally excited (1P, 1D . . .) states are constructed analogously. As we see a very rich spectrum of tetraquarks emerges. However the number of states in the considered diquarkantidiquark picture is significantly less than in the genuine four-quark approach.
The diquark-antidiquark model of heavy tetraquarks predicts [6] ; one tetraquark ([Qs] [Qs]) with hidden strangeness and zero electric charge. Since in our model we neglect the mass difference of u and d quarks and electromagnetic interactions, corresponding tetraquarks will be degenerate in mass. A more detailed analysis [6] predicts that such mass differences can be of a few MeV so that the isospin invariance is broken for the [Qq] [Qq] mass eigenstates and thus in their strong decays. The (non)observation of such states will be a crucial test of the tetraquark model.
The calculated masses of the heavy tetraquark ground (1S) states and the corresponding open charm and bottom thresholds are given in Tables II-V. We find that all S-wave tetraquarks with hidden bottom lie considerably below open bottom thresholds and thus they should be narrow states which can be observed experimentally. This prediction significantly differs from the molecular picture where bound B −B * states are expected to lie very close 
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(only few MeV below) to the corresponding thresholds. The situation in the hidden charm sector is considerably more complicated, since most of the tetraquark states are predicted to lie either above or only slightly below corresponding open charm thresholds. This difference is the consequence of the fact that the charm quark mass is substantially smaller than the bottom quark mass. As a result the binding energies in the charm sector are significantly smaller than those in the bottom sector.
In Table VI we compare our results (EFG [4] ) for the masses of the ground and excited charm diquark-antidiquark bound states with the predictions of Ref. [6, 7, 8, 9] and with the masses of the recently observed excited charmonium-like states [1] . We assume that the excitations occur only inside the diquark-antidiquark bound system. Possible excitations of diquarks are not considered. Our calculation of the heavy baryon masses supports such scheme [5] . In this table we give our predictions only for some of the masses of the orbitally and radially excited states for which possible experimental candidates are available. The differences in some of the presented theoretical mass values can be attributed to the substantial distinctions in the used approaches. We describe the diquarks dynamically as quark-quark bound systems and calculate their masses and form factors, while in Ref. [6] they are treated only phenomenologically. Then we consider the tetraquark as purely the diquark-antidiquark bound system. In distinction Maini et al. consider a hyperfine interaction between all quarks which, e.g., causes the splitting of 1 ++ and 1 +− states arising from the SA diquark-antidiquark compositions. From Table VI we see that our dynamical calculation supports the assumption [6] that X(3872) can be the axial vector 1 ++ tetraquark state composed from the scalar and axial vector diquark and antidiquark in the relative 1S state. Recent Belle and BaBar results indicate the existence of a second X(3875) particle a few MeV above X(3872). This state could be naturally identified with the second neutral particle predicted by the tetraquark model [7] . On the other hand, in our model the lightest scalar 0 ++ tetraquark is predicted to be above the open charm threshold DD and thus to be broad, while in the model [6] it lies few MeV below this threshold, and thus is predicted 
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to be narrow. Our 2 ++ state also lies higher than the one in Ref. [6] , thus making the interpretation of this state as Y (3943) less probable especially if one averages the original Belle mass with the recent BaBar value wich is somewhat lower.
The recent discovery of the Y (4260), Y (4360) and Y (4660) indicates an excess of the expected charmonium 1 −− states [1] . The absence of open charm production is also inconsistent with a conventional cc explanation. Maini et al. [8] It is the first radial excitation of the ground state (SĀ −SA)/ √ 2, which has the same mass as X(3872). In summary, we calculated the masses of heavy tetraquarks with hidden charm and bottom in the diquark-antidiquark picture. In contrast to previous phenomenological treatments we used the dynamical approach based on the relativistic quark model. Both diquark and tetraquark masses were obtained by numerical solution of the quasipotential equation with the corresponding relativistic potentials. The diquark structure was also taken into account with the help of the diquark-gluon form factor expressed in terms of diquark wave functions. It is important to emphasize that, in our analysis, we did not introduce any free adjustable parameters but used their fixed values from our previous considerations of heavy and light meson properties. It was found that the X(3872), Y (4260), Y (4360), Z(4433) and Y (4660) exotic meson candidates can be tetraquark states with hidden charm. The ground states of bottom tetraquarks are predicted to have masses below the open bottom threshold and thus should be narrow.
